This special issue is dedicated to Prof. Dr. Bernd Becker, who celebrated his 60 th birthday on July 19, 2014. He is a worldwide known expert in the field of circuit design with a special focus on testing. Since the mid-90s, he has been a professor at the Albert-LudwigsUniversity in Freiburg im Breisgau, where he has a chair for Computer Architecture and built up a group of high international visibility. His career started in Saarbrücken, where he was working as a researcher in the group of Prof. Günter Hotz before becoming a professor himself at the Johann Wolfgang Goethe University in Frankfurt am Main, Germany. There, he was the head of the group KEA -Complexity Theory and Efficient Algorithms before joining the university in Freiburg.
During his career, he studied various topics in the context of circuit and system design covering design, verification, and testing on different levels of abstraction from high-level descriptions down to the physical level. His major contributions are the unique combination of a solid mathematical modeling and, at the same time, linking this to problems of high practical relevance. In his early papers, he studied the testability of structured circuits, like adders and multipliers, and extended this to restricted circuit forms, like decision diagrams. Finally, he considered various problem formulations for large scale multi-million gate designs. Bernd Becker published more than 300 scientific papers including contributions to the most prestigious journals and conferences in the field -like DATE, DAC, ASP-DAC, ICCAD, ICCD, or TCAD to only name a few.
Beside his research contributions, he served the scientific community in various different roles. He has been involved in the technical program committee of many of the above mentioned conferences and actively contributes as an organizer, e. g. as a member of the Steering Committee of ETS. Furthermore, he has been the Dean at the university in Freiburg and is part of the collaborative research center on Automatic Verification and Analysis of Complex Systems (AVACS). Especially remarkable is his continuous support for young researchers. In the meantime, more than 20 PhD students successfully graduated under his supervision.
In this special issue, the reader finds contributions to the domain of testing integrated circuits. After a circuit has been produced, the resulting device has to be checked for correctness. Since each component has to pass this test, there are various -partially contradicting -constraints for finding an optimal test. Of course, the test stimuli that are applied should cover all of the occurring errors, while simultaneously, the test time should be as short as possible. Even though very efficient techniques are known, test costs are still very high and account for a significant portion of the overall production costs.
The contributions contained in the special issue are co-authored by world-leading experts from the area which, through this, show their recognition of the achievements by Bernd Becker. These experts include some of the people with whom Bernd Becker collaborated in the past and published joined papers. They -who over many years became close friends -report on different aspects of testing.
The first paper in the special issue is authored by Sudhakar M. Reddy and Zhuo Zhang and presents a technique for finding minimal test sets. A similar goal is addressed by the work of Stephan Eggersglüẞ and Rolf Drechsler, where Boolean proof techniques are applied for dynamic test compaction. The recent approaches of Boolean satisfiability are used in the contribution by Sybille Hellebrand and Hans-Joachim Wunderlich to extend the application domain to fault tolerance. The paper by Jean-Marc Galliere, Florence Azais, Mariane Comte and Michel Renovell studies the detection of a special type of faults in a circuit, namely Gate Oxide Short Defects. The analysis of stochas-tic circuits under various error conditions is considered in the contribution by Te-Hsuan Chen, Armin Alaghi and John P. Hayes, while the last paper in this special issue authored by Ilia Polian looks at hardware security and test. The contributions cover a wide field of testing aspects and show latest developments in the respective areas.
For me as the guest editor it was a lot of fun to put these papers together and I would like to thank all contributors for their enthusiasm and great support to bring this special issue to life in time. And for all of us it is an opportunity to say "Thank you!" to Bernd.
I wish you enjoyable reading and interesting scientific insights, while studying this special issue.
